Objective: This study was designed to examine the existence of pesticide residues in both indoor dust and consumable subsurface shallow ground water and its association with community health in an agro-ecosystem in the Nile Delta Region. Methods: Pesticide exposure via consumption of shallow groundwater and contact with indoor dust were assessed in 7 villages in the Nile Delta of Egypt. Hand-pumped water and households' dust samples were collected on a spatio-temporal monitoring basis. A total of 50 households were randomly selected and residents were interviewed using a structured questionnaire to determine pesticide usage, exposure pathways and behavioral/health risk factors. Results: Analyses revealed that the examined shallow groundwater and indoor dust samples failed to realize the respective standards of safety in most cases. Pesticide residues detected in indoor dust were more abundant than those in groundwater. Pyrethroid compounds represented the highest residues detected in indoor dust samples, where their mean levels were 4.75, 2.69, and 15.21 ppm for permethrin, cypermethrin, and cyahalothrin respectively. DDT, HCH and endosulfan were also detected in many samples in mean concentrations of 10.42, 36.01 and 33.68 ppb; respectively. As for the link between environmental contamination and community health, through our field questionnaire, the villagers stated that water-related diseases particularly diarrhea and infectious hepatitis were predominant. Conclusion: Age, living in close proximity to agricultural fields, excessive use of pesticides indoors without adequate aeration, lack of awareness and poor water quality, represented the major risk factors. More exposure/risk assessment studies related to the Egyptian setting are necessary to enhance drinking water regulations and lower the health risks of pesticide exposure.
INTRODUCTION
supplies. (3) (4) (5) In addition, pesticides may be found indoors even when there is no known use of pesticides on the property. (6) Once indoors, a pesticide may exist in air, reside on surface or become incorporated in dust. Actually, dust inside homes is known to collect pesticide residues and carpets are considered the main storage sites of fine dust especially near entryways.
(3,7)
These residues may embrace pesticides applied for home pest control, including compounds which were used years ago persisting in carpets, and those administered outdoors that are tracked into the home on shoes. Indeed, an estimated 31% of indoor dust originated from outdoor soil. (8) In addition, it was stated that tracking-in the outdoor soil was the principal source of about half of the pesticides detected in the indoor air of one's monitored home, (9) unavailable. Generally, use of indoor pesticides is inadequately managed. (11) Moreover, farming communities living in agro-ecosystems of Egypt are more likely to receive additional risk of exposure to pesticides through consumption of water produced via primitive water systems and/or private wells which are often shallow and poorly protected. (12) In fact, shallow groundwater may represent the primary source of water in many rural
Egyptian settings for drinking, bathing, irrigation and animal watering. Surveys carried out in our study area showed a widespread contamination of tap and subsurface water samples with residues of several organochlorine pesticides. (13, 14) Exposure to these chemicals may as their greater sensitivity to specific toxic chemicals at given concentrations. (15) As a result of the above concerns, the current study was designed to examine the existence of pesticide residues in both indoor dust and consumable subsurface shallow ground water and its association with community health in an agroecosystem in the Nile Delta region.
MATERIALS AND METHODS

Study Setting
This is a cross-sectional study that was conducted in seven villages in Etay El- household compartments using appropriate cleaning kits. (7, 17) The collected samples were packed in ethylene bags, labeled, transferred, and kept in deep freezer until analysis.
Pesticides monitoring
Multi-residues of pesticides in water samples were extracted using C18 SEP-PAK cartridge, (18) at a flow rate 10 ml/min.
For dust samples, 25 g were sieved (50 mesh) and residues were extracted according to standard methods. (19) Samples 
Quality assurance
Methods and instruments were fully validated as part of a laboratory quality assurance system. (20) The Codex committee's criteria for quality assurance were followed to determine the performance of the multi-residue method.
Recovery, accuracy, limit of determination, and coefficient of variation (CV) were determined for every compound. Average recoveries were 63.5-97% in water and 58.1-78.4% in case of house dust.
Reproducibility, expressed as relative standard deviation, was less than 20%.
The limit of determination for water and dust ranged from 0.01 to 0.05 ng/ml of water and ng/g of dust sample.
Data analysis
All data were processed by Microsoft Excel (Microsoft 2000) and statistical analysis was conducted using the program of SAS Release 6.12. (21, 22) 
RESULTS
Environmental/health priorities as
perceived by the studied community were highlighted based on the information gathered by direct interviews using structured questionnaire and one-on-one interviews. Excessive usage of pesticides and deteriorated health status were representing priority issues for the community, in general.
Farmers' households:
Characteristics of households in the studied farming community are illustrated in table 1. The data described the household areas, number of floors and rooms, age of children, number and quality of carpets or mats, level of aeration and distance between field and household.
Community health status:
In all studied villages community attitudes and practices related to drinking water, quality and its relation to health problems particularly water-related diseases were collected using one-on-one interviews using a predesigned questionnaire, and is presented in table 2.
Responses for children health status were conveyed by either parent of the child.
Evidently, the percentage of sick family members was relatively high among children and women, where frequency of disease prevalence among children was 
Pesticide usage:
It was revealed that, 72% of the surveyed residents used pesticides in their homes. Canada, (27) atrazine/nitrates/2,4-D in Cortland County, New York, (28) chlorpyrifos, dieldrin, DDT, 2,4-D in Minnesota, (29) and endosulfan and chlorpyrifos in South Africa. (30) 
Numerous pesticides are known to penetrate the skin, so exposures from pesticides on hands would be both oral and dermal. Actually, hands moist with saliva collect more pesticide residues than dry hands. (38) Based on our field questionnaire, one- 
